277 mol, 1 eq) was suspended in acetic anhydride (144 g, 133 mL, 1.41 mol, 5.1 eq.), in a 1 L beaker.
Solid I2 (360 mg, 1.42 mmol. 0.005 eq.) was slowly added under stirring over a period of 15 minutes.
The suspension was then maintained under stirring until a dark brown solution was achieved. The solution was left to cool down at room temperature. Sodium thiosulfate (9 g in 300 mL of DI water) and a NaHCO3 saturated aqueous solution (300 mL) were sequentially added to reduce the excess of iodine catalyst, and to neutralize the generated acetic acid, respectively.
The mixture was stirred at room temperature for 10 minutes and extracted with Et2O (750 mL). The organic phase was washed 3 times with water. After addition of toluene, the solvent was removed under reduced pressure. 
N-(2-(3,4,5-trihydroxy-6-(hydroxymethyl)tetrahydro-2H-pyran-2-yl)oxy)ethyl)acrylamide (C).
Product (B) (5.00 g, 11.2 mmol) was dissolved in a solution of 63 mg of KOH in 50 mL of MeOH, and the resulting solution stirred for 18 hours at room temperature. The reaction mixture was passed through a short silica pad preconditioned with methanol, the product was eluted with the minimum amount of methanol, then the solvent was removed under reduced pressure and product (C) was isolated as a white powder (2.5 g, 9.0 mmol, 80% yield In this work, two sets of fluorescence spectroscopy experiments were carried out:
3.1 an initial study aimed at investigating the formation of Nile Red:glycopolymer complexes,
where the concentration of glycopolymer was kept constant, and that of Nile Red fluorophore was increased ( Figure 1C in the manuscript), and 3.2 experiments where Nile Red was used as a fluorescent probe to assess the potential formation of self-assembled structures with a hydrophobic core able to enhance Nile Red incorporation ( Figure 2C and 2D in the manuscript). Here the concentration of Nile Red was kept constant, and that of glycopolymers was increased.
Experimental procedures and additional results are reported below. for the experiments at narrower molar ratio range, Figure S1 ). For each ratio, the experiment was performed in triplicate.
Formation of Nile
The Nile Red stock solution was then diluted 10 times, for a final Nile Red concentration of 0.13 mg mL -1 . Different dilutions in THF were prepared from this stock solution. For each dilution, 8 µL were taken and added to 200 µL of a 10 µg mL -1 polymer water solution, for final Nile Red:polymer molar ratios of 0.02:1, 0.05:1, 0.1:1, 0.5:1, 1:1, 5:1, 10:1, 15:1, 20:1 and 40:1 (0.02:1, 0.05:1, 0.075:1, 0.1:1, 0.2:1, 0.3:1, 0.5:1, 0.75:1, 1:1 and 2:1 for the experiments at narrower molar ratio range, Figure S1 ).
For each ratio, the experiment was performed in triplicate.
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The samples were left for 5h protected from light to let the THF evaporate. 50 µL were then taken from each sample and transferred into a Corning black 384-well plate. Samples were analysed on a TECAN Spark 10M Multi-function Plate reader. Fluorescence was read from 580 to 700 nm, with λex=550 nm. Fluorescence was read from 600 to 700 nm, with λex=550 nm. Samples were analysed in triplicate (n=3). Data are shown in Figure 2C and 2D, and Figure S3 below. In both cases, values were found to be the same as those of pure DI water.
Particle size analyses were performed on a 10 mg mL -1 (1)MAN water solution. To 1 mL of this solution, 12.9 µL of a Nile Red 1 mg mL -1 stock solution in THF were added for a final (1)MAN: Nile Red 10:1 molar ratio. The mixture was left open to air for 5 hours to allow THF to evaporate. The particle size analysis 13 was then repeated. Finally, the sample was filtered using a 0.22 µm PVDF filter and the particle size analysis repeated one last time.
For CMC analyses, the polymers were dissolved in Milli-Q water for a final volume of 500 µL and concentrations in the 0.001-2.0 mg mL -1 range. The solutions were left gently mixing for 2 h, and then analysed. 3 repetitions were made for each sample, and the attenuator manually set in order to keep the scattering count rate below 1000. Intensity of scattering (Derived particle Count, kcps) was plotted against polymer concentration. 15, 20 mg mL -1 ) and, the fluorescence of the samples was recorded again.
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Binding of (1)MAN-and (1)GAL-Nile Red complexes to immobilised Con A and PNA lectins.
Agarose lectin beads (Con A and PNA beads) were washed with cold 20 mM HEPES buffer (pH 7.4 with 50 mM NaCl, 5 mM CaCl2 and 5 mM MnCl2) five times in order to remove sugar added to stabilize the lectins during storage. 100 µL aliquots of a 2 mg mL -1 lectin bead suspension was transferred into eppendorfs. To these, different amounts of linear (1)MAN-and (1)GAL-Nile Red complexes (1:1 polymer:dye molar ratio) were added to achieve final polymer concentrations of 0.10, 0.125, 0.25, 0.50, 1.0 mg mL -1 . The suspensions were gently mixed with a vortex. After 20 min, the suspensions were centrifuged for 1 min at 1200 rpm, followed by careful removal of the supernatants. The resulting pellets were resuspended in the same HEPES buffer again, and the centrifugation-washing cycle was repeated three times. The suspensions were then transferred into a 96-well plate for fluorescence imaging using an In Vivo Imaging System (IVIS) (excitation: 550 nm, detection 640 nm).
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Affinity chromatography assay using Con A-and PNA stationary phases. Agarose lectin beads (Con A and PNA beads) were washed with cold 20 mM HEPES buffer (pH 7.4 with 50mM NaCl, 5 mM CaCl2 and 5 mM MnCl2) five times in order to remove sugar added to stabilize the lectins during storage. The lectin beads were resuspended in 1 mL of buffer solution, and transferred to Pasteur pipettes previously fitted with small piece of cottonwool to ensure that the resin is retained in the pipette. Following elution of the excess of suspending buffer from the column, 1.0 mL aliquots of of a 2.0 mg mL -1 linear (1)MAN-and (1)GAL-Nile Red complexes (1:1 polymer:dye molar ratio) in 20 mM HEPES buffer at pH 7.4 were added to the pipettes and again allowed to drain through the lectin beads under gravity. Next, the columns were eluted with 10-12 mL of HEPES buffer solution. Subsequently, 3-4 mL 18 of 10 mg mL -1 methyl-α-mannopyranoside and D-galactopyranoside solution in HEPES buffer was ran through Con A and PNA bead columns, respectively, followed by 5 mL of HEPES buffer solution. Figure S7 . Affinity chromatography assay. Mannose-binding Con A-and galactose-binding PNAimmobilised beads were utilised as stationary phases for affinity chromatography for (1)MAN-Nile Red complexes (1:1 polymer:dye molar ratio), eluting with HEPES buffer.
Con A PNA
Addition of (1) MAN + Nile Red Elution with 10-12 mL of HEPES buffer, pH 7.4
Elution with 3 mL of 10 mg mL -1 methyl-α-mannopyranoside Figure S8 . Affinity chromatography assay. Mannose-binding Con A-and galactose-binding PNAimmobilised beads were utilised as stationary phases for affinity chromatography for (1)GAL-Nile Red complexes (1:1 polymer:dye molar ratio), eluting with HEPES buffer.
Elution with 3 mL of 10 mg mL -1 D-galactopyranoside Addition of (1) GAL + Nile Red Elution with 10-12 mL of HEPES buffer, pH 7.4 Quantification of entrapped Nile Red in polymer:dye complexes following 0.22 μm filtration.
A 10 mg mL -1 (0.4 mM) of (1)MAN solution was prepared in d.i. water and filtered through a 0.22 µM PVDF filter. To 1 mL of this filtered solution, 12.9 µL of a 1 mg mL -1 Nile Red solution in THF were added, for a final Nile Red concentration of 0.0129 mg mL -1 (0.04 mM) and a 10:1 Mannose Linear:Nile
Red molar ratio. A control sample was prepared in the same way but without using glycopolymer Results showed that following filtration through 0.22 µM PVDF filter 0.8% of Nile Red was retained within the glycopolymer complexes. The GROMOS 54a7 force field was selected. 7 Following past work from our group 8 , partial charges for the monomers and Nile Red, as well as their topology files were obtained from the Automated Topology Builder (ATB). 9 The polymers were built using tleap of AMBERtools and the number of monomers used matches exactly the DP as calculated via NMR (66 for both (1)MAN and (3 
